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(54) OPTICAL WAVELENGTH CONVERSION ELEMENT AND ITS PRODUCTION, OPTICAL GENERATOR USING 
THIS ELEMENT AND OPTICAL PICKUP. DIFFRACTION ELEMENT AS WELL AS PRODUCTION OF PLURAL 
POLARIZATION INVERSION PART 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for producing polarization 
inversion parts improved in characteristics, such as depth, uniformity and 
effective areas, which are of problem in application to optical wavelength 
conversion elements, etc., and to provide various kinds of the elements and 
optical devices using these polarization inversion parts. 

SOLUTION: The polarization inversion parts 4 are grown from the comb- shaped 
electrodes 2a of the +C face of a ferroelectric liquid crystal substrate 1 toward 
the -C face and are subjected to an annealing treatment to decrease the 
internal electric fields and thereafter the parts made nonuniform in the process 
of growth are removed by reinverting the polarization from the comb- shaped 
electrodes 2a of the -C face, by which the uniformity of the polarization 
inversion parts is improved. The uniform periodic structure of the polarization 
inversion parts is utilized for the optical wavelength conversion elements, etc. 
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ta bt huIB^ 1 <DWM<Dmw.sV? - >®lfr <o HufBtg 2 © 
««^k#^^Sj«ftSttixgfcft^&£fc*» 

T«tt % Sfc^»jT*B«©4M^te«ft«tt-r4£ 

[0 0 18] »4©0;B£4Effi©ClS£&tt. 

ft WSD LTiiufB^ttW^ffiSte^ftiiulBSg 2 ©«»>£> 
«iaB» 3 cd««cd<IB t fiE« * * * in i: fe^tt i *W 

*-rs «fcD«<jEas£ftfc#«fi*ai$ 

[0 0 19] ^5©^HSteg|5©Sij§*iS«±, 3fiBNI# 

1 ©S#fiS^-i:Bu8Bdfil^|pItSi«^m2©S^fig^t 
ftW-fS^ftWrschCitK ^ffiKteSBftittJfa 
#fe£ftf;:/$S£i*3igft^trcfcftf#m£:1-3„ c 
©«fc3&«3t3SriSfc:«fcfttfx J9-ttC«nfcJ«l^as 

[0020] i6 ©^@stegp©«3S^^tt^ 3&ss«tt 
eiciscsitiiiti i (owmtm 2 ©«s £ 

j&s-r sigh, gang i ©*& m%m 

«fl*ll©#«#ftfcaffiE^ftJfcB*«Sigi:ft 
*9-*Sfc«*u *SI«©#*filEa5ft«tt'rs;: 
[0 0 2 1] *7©»«<ESBffl«ja*®lC«tntfx 91 

cfl»rtK:!si©«a*^j«-rsxii^ Hui3fgi©«gi 
BuiaaHtffM^nfc^ 2 ©««Bh©p^^*m^EPin 

*-*c:i:fc«fct>, tffgam©S&fr&ffi8B§liittttftJl 
©^#fafc#*^ffiftJ«£3*5igfcft£rtr£i: 

& » fc fljfifc S ft S i: it* fc ©ift«^t> # 1 1> *J 

[0 0 2 2] *8©4MBS«iJ©«ja*ifejcj;n«, 91 
Ktttttga©££©lft833iiB tM&MtS xg 



LtiCDl 1 ©««8fcH5fB*S^ffMbfe^ 2© 

mmt<DMiznfc*mu? & z. t c <t o mibis 1 ©wai 

*6«l8Bafi»«(«SJI©»a*filC»«S)(EfflftfllS* 

[oo23]i9 <D&B&mm<Dmm&mt. &mm#. 
ttii©»R©*iaK:«Bi©«a&^-rsxsfc, Huie 

£ 1 ©«ffift^tr«r8BaiBlc«6«JK*JBJ«'i-Sxgfc, 
HufB*6eM©SH±T*$>oTmiHB® 1 ©liWbfc 
(ftBtO:ll«:4ifl:Klc»2©ttB*^-r4xSi:, mi 

ib$ i omutmrnm 2 ©i«it©FiciE*mt5 

3 h C «t 5 iiuiBSg 1 ©«3i*> 6 BufB^iimfe^©^ 
#iac^K^ftfi&fi3#4xgfcft^cfcft«a 

t-fz>„ c©j;a«:«ie*»K:«tnttH *a-ttc«nfc 

[oo24]iio ©^asstegB©i{jg^^tt, ami 
^s©a«©*st, ^©ffu©«atBufawfc# 
ffl»fi-rs*iafcM*nfe»2©««fc*»?)&s«ff» 

fttfrtBW&tfRI-©^* fa < <fc *> 2 «±fMtSI 

gtx «ifa»i©««J:iiiffi»2©mifc©iaiK:«jBEft 

Mra-rscfcicfc ?K milB^ l©«a©W^e>mIIB^ 
2©«ttflS^i:^as<E«*JEiKfi**Sxgi:ft$tri 
fcft«f«i:-rs. £©£3&«£;«fiSfc«fcftfc^ iS-tt 
fcffitu «<, *iB*ffl#«£«s»ft«(Jtt- 

[0025] ±iav>-rn*©«jg*iSK: £ 5 , ats*^ 

*gH©a*R£ 2 &±©#ttfi*SK*S^C^Rfl«lfc spff 
fcJlfcfcS J; *£i:fc:«fc!K *»ifi©*«ES 

fi^ffitt^ns. io*.T, jWBBUc cttvii, ifcfc 

©jR^fctwaa-r^ wT©«f«**-rs3fc*«*«BR 

?#js{ft£fts. 

[0026] si ©yfiSfiiHsas^Bu ans«(«gii© 
rttjBja^n&^afiteajfcx HuHa»«©«Mja^©firi 

[0 0 2 7] £ 2 ©^jg«^g|«?«i, ^@*fRj^fflS 
itHh#3IHi&£¥fTT-fc3§iKm$&fl©**fi^ ml 

E3fc*«ISft«JBWC«W-r * J: a iiSi3fflKi*i£flM 

a 5 2 A»w±t* s 2 6i±©^aste»i: * 

[0028] » 3 ©jtettjaaftju^ttx ««*iRitas« 
miai:* 5 ! 0 ~5° ©fa«ft#-r«§iii«{MSA©atE 

SuI3»«SH{?Sa-e$.oTlti8B^*[p|t?&^fc 

sir® c t »tt*js ft »sa-r 4 i o £ Stjf 3a@*^ 6 bu 

E#B#|qI^fcfl>:ft-r* 2 W±©»«Ste»4: ft^tf d 

[oo29]$4 <Dyt%i&mwm¥&, idsm^aas 
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SB t ft tsts z. t t -r £ o 

[ 0 0 3 0 ] £ 5 fflttBfiffljUR^UU &8§Stt*Sfil® 

mmm±n$>r>xmv3S6 1 ©««iftJiMb 

ft-7j©«g|5i: U"CHfiaB3i»«<*ISft©^a*|qit:»o 
2 ©«^^fcttS*-«#«fi*a»i: ft^trc: 

[0031] ai &<DHtm&x.ism¥&> mmttisk® 
»fc L-rina5iii«f**Sft©da^iat»-3T«nB*2 

[0 0 3 2] ±IB*tfefcJ;5«3i$nd5^«R<Ea5ft 

[0033] *«wc«tntt. ^®^(piha« 

SHtAsi" ~5° ©HSftft-r9&gg«fNgia©£K 

Kr a s: #v * t stt«jg ft 1- a J: ^ t: «igaaiH e> «» 

E»tt*lS'Nk#«t- 5 2 tt±©#»£«SfflJfc ft^fr£ 
fcft1f®fc^S[H]MSll?* s ««£ftSo CCEHfr*? 

[0 0 3 4] 

TBiBJ-rSo *«lHK:J:ntf, (Domain Cor 

e) a^tft^jac^T, mm<Dfrm&mztf.*ftm 
t-sfc»©7j*£#JS{tt£ftSo nf«<jft#mRteffi©j& 

BK^ffifcbTii, *-^«B©^t««^S (0iJ;ti£LiTa 
0 3 «) ©£«£«&&*£/£ U «@P^taffi©*JEftEP 

ftJBtt*iiftft*-J:$fc»J*;**U JteJftft^tftjR^t 

fliv^ftSo 

[0 0 3 5] Sf£SB£#ii#fti:#(5«aH?*&S^ 

fc(9>§ ctfi©^m^a«{c^astea5ftffM-rs 

ft, -CSCWIS^MU W««HIK:-'^>«E 
(ll?i:UTl^lf2 lkV/ogft) ftBttDU #Giff£« 

«©*«&»«■*> ^^sms^N «»!«©#«£*£»* 



[0 0 3 6] -7?s -CBCMiat, +C®t¥ffi 

s, -cfflfc«^*->^©#*Kte»ft 

a. u*»u #«fi*a**> 
atfie-^TSLft-r < a„ d©fc«>, ±8a©«t3t, -c 
®fca^t«iaiBi*nfejKtt©^»«s«»ft»<a-rs - £ 

ttBJBfcSftT^a. 

[0 0 3 7] (HaE©ffJ<Sl) filTC, ^©.fcSftlfflH 
ft »ftf -5 #ffiEteS5©*iii7j iS©0J ft BMBf 4 . 

[0 0 3 8] £©7j&Bu EUfcjjsb&.fc'SK:, i;-f> 
9ISI«MSj| (^J^.KLiTa0 3 ) ©S^ 1 ©- CBCiig 
«3i2ft, +C®t¥tS««B3ftffMb (EI 1(a)) , 
iKC* + CiBE¥«l«3C+*EftBiinLT£©«Si 
*»6»«RKiJftJ«S** (EI Kb); £©tt«TJ*Sii 

cat, ¥««ffift^j«ufcia* J -ciBt:*:a. ) , * 

h lc WfiMBfil 2 C + *JE ft W*D U T £ ©«ffi *» e> £ttft 

ssmitciOs ^«fifiiEfflJ5ftjKia-r« (a 

1(c)) t^ot>(DT'&Z>o «fitf?Kfeffi5fck w&e 

«2c»jfe^4»aiiwfti««t«ft»<^*->ft»fiR-r 

[0039] j&ssftfcatffifc«$ft«iirr * ^ - c 

a c b tzmmmm 2 i5j-^«©^-mstege* s ffM 

stiT^acfctffca^fe. i©<tac> ^-«i©SSte 
ftWffl-rs ^ tizx *) , - cfflceMiBCffli»*n*9Ht 

[0 0 40] b*> U ±f37ji££ i 9 atiiKKfflftJ&jA 

b ft v > a^^fiSMte* 5 * < £ b v ^ v ^ o & m& &wi 

&M*fir>tz£Z?> s EH(b)©X^t*{tS«^EPiD 

tit), teswaBcrtaB^isi^jsKsnN ^ft^i® 
m£.m*mmhx^&z.t&mwistzo 

[0 0 4 1] ?Z.X\ l*iaJ*#ftfgMb, JFSb<tti? 
*rs#ffifttM*Ufci:i^ EH(b)t(c)©xgcDPJ 
(3, T--;i/5Q ! Sftfi : o3i:t«tf)F*|g|5»#A s {£MT-& 

ftfUfc. <S*ftJSlTK:^-r. 
[0 0 4 2] • y--j]/^m.<50°C : ^©** 
&K£:A,£ftU 

• 7--;i/i&af = 100' , C : SStett^^^ftS^BSte 

. T--;i/SjK^150 <> C : Hfife^^T*, 
bfc^SK^qjtfeo 

• 7--;i/?SJK>500 < 'C : i&jabfe^ffi^fiWftv^ bri 
Wt" So 
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[0 0 4 3] J6Lt«fc!K T-—)l>Um± 1 5 0~5 0 0 

CiO, - CSKfSC^SSfiMtfM^I £ ft 4 
ztifit>ti>~?tzo ft*\ ±8BT^-;i/iaK{i-r^TSffi 

[0 0 4 4] ^£T% * bv>7--;i/i&K©±RSf±, 
ffl v ^ 3 «SA cd * a. ' J - iaK £ n & b T ^ 3 £ # £ h ft 

[0 0 4 5] W±CKML&*»*j6fflUTx 3fi 

[0 0 4 6] £©#i£fcfc, CfftHtifSSKftspig 
5 SLiTa0 3 © X o ft3£i§«fcat£ lffl+Cffl £ Wfc 
*a2a&J&j$U -CfflCtt, + CH©«afc:**bfi 
<E^*->©«JK«fil2lK BP*> + Cffl©ma2a£#a 

^[6i cj&o t - c miz&& b 1 1 § iz m.m&te\<^friz. 

Iffi^ML (12(a)) , &£*@2a, 2bRHc«E 
*B3/l0bT + CiB©«ffiTK:»aS<E»ft»jau (0 2 
(b) ;£©££, Bf8.£ti&fm&mBtti> + c®#e> 

tgiPbT^So ) , ^£7^-;M8LSbTi*ia$«#£ 
Bfc*b (0 2(c)) , 3 5C«&|»t:«£E ((b)I*ik& 
IEH#i£) ft M UT^tt SUSIE (01(d)) 
&©T*$>£o 

[0 0 4 7] 0 1 (d)©IgT\ ^HtfHSte^ft-S© 

*3-gB##i»£3ft, «a^*->fc#jfcbfcffiaB«jfc 

[0 0 48] JSLt©Ig£ N rtS5«#l^*Xgft 

ftSo 

[0 0 4 9] ft&\ ±fB©0i?O\ Ctg©LiTa0 3 £ffl<^ 
•fte^LiNb03*5«tt>*^©?l^LiNb x Ta( 1 _ x )0 3 T** 
^©^SASfte.ftSo LiHb0 3 *J:W*©fi^*tt*«l 

& ^ o 

[0 0 5 0] MgOft H-7 , bfeLiTa0 3 , HgOS F 

- 7" b fcLiNb0 3 £ «t tf^©®1^Mg():LiNb x Ta ( i- x )0 3 T* 

*n«©«** | »6n*. Mgo* i*-^-r 

t£A s |6|± U i^m^3© S H G tU^J £** b T *» sssftf^ 

w#e>ft5o 

[0 0 5 1 ] ft*>\ *KaWBJB-Ctt^«ae*^IS«ft* 
*£*4X«*fcttY«tt?*RI«©1*tt* s »e>ftS. c 

ne>©atRftfflv^s»&cB:s ^-asteffl©«aft»g 



fttfdo ^©»^©«aii, «*ti5i^t:«^-rs«ju 

ft£-r5-»©*J&ira##*l/^. Sfcs £©<fc-5ft 
»RftfflV^Sfc % TEt-K©S«ijgti»)SHG 
)1fi©»^A«njl6i:*:afcK), 3S«*liIC^bfe3fc»« 
Kfc^iftl/- !f i: ©«S^j»a(s© ft ± # qjfie t ft »> > >J* 
ST?ffiW*©S*«3fc**SE«fc-rSik<» s Tf*4. 

[0052] ft*, rtflMt#©<£ttfcJu 7=-;naat 

PS£>ft3-i:ft<, «liLtfrt»«lii4:fi«*iaK:«ISi* 

^CBtiraSftSWEHU 1 0~2 OkW/oiMf^m. 
^ISKSSb^fS^ fcft <JgBSIHn?rt»*JM&iH* 

[0053] &t3, aafifcfflfcSffcttfco^TtM**- 

is-*- a i»©»«bhk« -b ^ c *v ^ r *» ^asteJi^ 
mm? % 3 k #t>a»t> &„ 

[0 0 5 4] -^©j^*ftSi:»5i:, 

T#*tt&rt©dffififc«w«i«-r*. 

|qI±tov^T^I«tbfe<. *©M**«TtKH8r*. 

[0055] mmmm 2 ) ±83^afi©j&»©*i£c 
ffiv^sdeonMaa (Witfsscc) t:*^tt, -c 

^ffl 3!P 5> ^-aSfigB A 5 ^^ b , 5-6 Am©StegB©^ 

3i* s ^aij^ftfco ^astea5©rfiii«A s - csi s ^ b 

[0056] ^c:t-> s^©?SMftiw±f %>%m*m* 

isgiftSE-r^* s #^iT'fesci:*smad^ftto /nh 
>«»ftjiii-r i t c «t 5 #a£<E£*<b»fc»aa-r s 
k, Mitr 5 0 o°c(DmAnm*'tt ^t*fl«fiKMc 

^b* s ft<s Wl^±i±^:ffl{c[pl±bfe 0 
[0 0 5 7] #«te£fS©£5fe{bt:$? S bv^o h >S 
&8R£B:0. 01~0. 2 /zm, ^JittO. 1 >umgjKT- 
feofeo -CBTf©»aS«s»©««tt, 3©ST-©^ 
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s&«s4*©%£ & mm -t s z. t n <t s K±r s z. t #t- 

#ttK*stt©«£#*ii*.s>ft5. :oi3tit, #«i 
©*?j£tt*awwfcfa±:*u- 5 c t it? § fe. 

[0 0 5 8] rnbvSfttt, Ko«gf©«fc5*:»*ffi 

Sfi (R©iBft) i:KFHK:J:t>TitoS*ns «l*«0. 
2 #■©»;£ ©:/D h >S5|WlftJ&J&"*-3&«>Ctt 2 6 

o °cr-m i 6 o #m o . 1 ^bo^d h >&mm*M 

J*-r«fc«&Ctt2 6 0*CT?tt4 0a>MW(ffl-rtitfJ:V^ 

it aiBtt 2 o o 3 fmmvmmiz & & %zz o . 01 

5 2 6 0 *C©aflETf »J« b «t 5 fc -T 5 £ 1 8>JB/lT©*yi 

cfctnltlTffeS* 5 , h>3iEBiJf©ffM£fc^ -IS 
C&Kttl 6 0~2 8 0°C£-f bO<, * 

[0 0 5 9] ft*, #*(!S©J&»THU «f££LiTa0 3 a 
«*fflv^&*»» ±gBT*M^fc£3ftft!!©S*K£ffl0 3cr 
fcfcnrfl&Tfi&S. Z©cfc?ft, #«£lE«JI<0£j£tt© 
[6l±fcfc> flb©*Silfc*#«n?i&*. «Atf, KNb0 3 , TiP 

aftjosu ^a©^«3i^^b^^?.ci:T-, #n 

£fc *a^*^£fbffl SCfct: J; »K ±13 i: 
|BH*©S!l** s ^e.n-5c £©*!-&£ H\ S*fiSIB©'J>ft 

[0060] i0<tot^ fljo-saa&tgcasM^ «rfc 

[0 0 6 1] (^JS©ff^ 3 ) i £ T-fcfc, ftltift&J&jEft 
[0 0 6 2] SHHlc H LiTa0 3 ©«fcoft«tg£ffl^fe> l e$[ 

^©«ji#isfcju H3i;^-r<to{c, -lactt, i&sm 

« 1 C fflJUJtt&ffitta&Kftffi (EI 3 

(a)) , )lt&W&f&l8.m<D-m9Jl#-->6 (mtfTa 
CctS) fcjfc/jfcb (0 3(b)), »*^tj««, «*.tftr 

7 (JP£{±0. 5~2>uaflft) SrffMb (0 3(c)) , 



O-CSK) LT3fe*«iS8ftJBJ«-ri (03(d)) fc© 

[0 0 6 3] b* u bfcftasssyu^ 

BWriBTMaJKrU #8K&<IEg|5;ft-£iiiffJbfe£C3s 04 

t^-r ±a tjt*«»8 ©rt«Bs-ffdasft«j 4 #rg*£-r 

[0 0 6 4] £©3ftB\ 

1 )± c@© e> ©ffl kjkje* bfc^-sissi c 
s- 

3)3te*«B©7'=-;HD«SflEft 3 0 0*CgffitfiT* 

[0065] dciofc^mstegeo^Mfciu mm^m, 

ffi 2 £ |B« b fc «t -5 ft* i£ H^t* ttjBft t? $ 

[0 0 6 6] Z.tl&ffi±-tZia±, /nh>0»«t 

K^©££fbCo^"t«*tM**fT^&. ^-SSStegP 
©§8Jfi*i*i: bT^ LiTaOsO-CHicSiRWtC^D h> 

^gi^Sfib, cinfta6t6©*j.u-tajsifi«- (5 3 o*c 

6, ^©J;-5&yuh>*«aMaat:±s*igtt, 
»«S«ffl*BJS8-rs©*s!tL<» 2//mgJK©Si$© 

^&S«sffi b * JB^STf # * -3 fc o 
[0 0 6 7] «#EPiDCctfJffMbfc^-ffiSte 

[0068] nwirauinc: «t Djeja$n&»«siE«c 

fiBSte«jg©ffM* s iff g t * s . 

i « #mste«ii &ffM-r -5 c £ «t o , ^vsekb^ 

[0 0 6 9] wtjc, h >&mmmmzm%-ma 

»j«-r5*ife©«IK:ov^TSli!8-rs. 
[0 0 7 0] z:©^ffi(±, 05i:^bfe<tdCs ^SS© 
ff^ffi l T*Ui0^ bfc «t ^ ft ^-SiSSte^t: <£ t) - c m fcffl 
flHtt©^aS<E«B 4 ftJBJ* b (0 5(a)) , a«^ffl5 
t:u*»©J;-5S:»tf>"TfllW!fflbTaHt:rD h>3^g| 

gP7^ffMb (0 5(b)) > mmm^xmwma^^'o 
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fcjgfflfS (05(c)) o 

[0 0 7 1 ] W±©#8re»«K<E»fcJ&J*bfck£ 

[0072] ±ia<D*ac"rff«bfc*<Bfi«s«t: 
jt*«»ftMi/T, #*»F'j-c©#afi<E»©iB*fc . 

6 lZ^i- 0 

[0 0 7 3] *M0M&# 4 0 0 "CUT©*^^ ?v 

o •cffi«cat"cJ < cttv ^asteJB *«««-r s m * «m 

'J> U 4 8 0 •CJSi.tCfctaiiW* 4 s 0 . 3 5 abWTC 

46HB\ 5 0 0~5 2 O'CT-feofco ^RftS**^ 
^^t^^§-^x.^v^gJg©Ste©«ifi£^^ t bT 
fc£0. 5/zmWT©fit* s <ftgT*&.5., dCiofctJ^* 1 
4 8 0-5 3 0°C(Dmm®*?ioZ.ttfim%-?:S>> 

z>„ immss.* 5 4 ox;w±fcr *£«»«©«■«& 

[0 0 7 4] JW±©tt* J; 5 , *#BttDfc J; 0 MA bfe 

BUSSES* £^tf*3gfcJ\ JjgUfgjgfcbT^gJgT'&S 

bfc^a«©^r i HBfiTfcatofitfETiiwaa-r « t 
fc«fc«K #«£te££fb»jWIM-e**aaBu 

>S»»*«7C©ISii«liiK:iEtJ < Kf fc#a#£i£ Ufett 

OT5fc£bfcttil*jafc«fls-r4©'cas. 
[0075] fefi u c©£ $©nMaa£j&H:* ats© 

*a y-aSE*«W6 0 O'CT-&SLiTa0 3 ©i§^© 
*MftafiKtt4 8 0~5 3 0*a * 6» £ tt 5 0 0 "Cffi^ 

•fb (S«g) tS#r>^t;^ITU figtfglC/j: 

^7M7tI!5:^ ^«©feiiT?ft<*5*&T?» 

(+a >;— aft- i 5 o°c) ~ (#j.u— a*) ©ia© 



[0 0 7 6] mz, mSM (i&K5 1 0'C) Lfc#«K 

U "*©Wtt«HlliU;fc. ffSlfcSHGifCfM 
l7CSt. g|7i:ft<toi:, LiTa0 3 S& 1 ±C S JH 

aswt jaa*nfcJB.tt©»«s*K« 4 

»*K«SI»Jtt3. 5>um-t% ^«me8 

[0 0 7 7] £©J:3&ife»«IS8fc, S«t£bT, 
!f *»£■©# (fcR8 5 Onm, 7 OmW). SA^J 

-ts^ ^2i^ra«©tH*i omw#f#e>nfe 0 ^*©?> 

ttfi*sfflJ©«®*iSfejpJffl b #3?&li&f*i© . 

#ttE*&»#ii3»-r3«iqifcifc5fc«>, 

KflSTU [SJ«©H^*5V>Tfe liKB§E©m*U*>» 
[0 0 7 8] ±HB#8s"C»&tt&3fcafiaE«* 

^fcj\ ^*«'N©ilt«* s ^latiPi±bT^feo tf£#©# 
»T?tt, *®3adi©7>asteg)5A s ^M-r5feto, z.<d& 

«v^as<Effl5*at6aif*T?»jaT*4© 
•?*a«©»^*««wrsc4:a»nre6i:a:a. ^©*§ 

HI, 2 0«W©SHGajfcfc»LTaj£&ffla«H4aM»6 

[0079] ±ii^mr'imi,t^m&m,mis mmm 
tt3fc#a^^«f©{b^jaaKf©«ftt©*fb*»'>«:^ff 

T-^it (sf^a«^ft) ccffintsHG^^©^* 5 

[0 0 8 0] ±E*aK©JKJBTJtt3fc*«tti!©S 

x t) , ^tts<B^<b»**-r * frMBtmmm&a&jX' 
tx\ wm&, mmmzmntzm?tmi&X'gZo 

[0 0 8 1] ±l3HSl©U^T-{i, ^ffifi*g*Sg 

itffi*Bf&-r&'(*y&m£i;X, m^m^tzyuY 

>^5iiSrfflV^fe* s ^ Abend* K, Ag, Kb, Cu* Zn, Cd, T 

^T-n^yatat-5 ^ t c «t d ei&Kje^^b b7>«iste© 
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[0082] mmmm 4 ) «tn«, s < , 
coo83] -cat, wwioc i a fm&.mm*M 

nrv^6x«, Yist^ms^ftffM-rs^iSfc^ * 

[0 0 8 4] l)*«ffllH3& s *^'tfV , « 1 0 0 ^mfcftiJBl 

£*v sHGjR^ftjBrii-rsfflSf^iiKeatn, a^b© 

[0 0 8 5] ^CT\ *3g%©J&jB©att££ffi©8JI 
H8t^bfc«to{;, %8ttttt«i£l£tii 1 W 

^.tfYife©LiTa03) © Ctt*fqlK«^mffi 1 1 t 2&L± 
(D^-mmmi 2a N l 2b„ l 2c-6MU (08 
(a);«JB*ai l#+C{l!l£iaB£ft5) , «i^«S 
1 1 tmiiDW-faWMi 2a^C^;U^tt©*JEftEPin 
bT#&K«;^ftP««W^CflMb (1218(b)), £6 

izmmmm 1 1 t!6 2©¥S«a 1 2brafc*ffiseiMin 

U »aKK»*i©«ai 2bC*TfflifiS*S (0 
8(c)) Ep*D«E{±^Jx.tf 2 0~3 OkV/m 

a* 3ft]R$li9tt0!l*.H2 OiafiflEfc-rs. BMra«£E«f£ 

ffl^Ufcf 5 kV/mrogffi© CWlfESBln b^ttftfcflS 

- ^^mstegp * jna*-t * s aim tttSo 

[0 0 8 6] C0*ffi(:<t^ 2 0 OjitiCtJfcDJSHH 

e> v &mmvi<D&mEJi&a ft ffM-r a c t &x- 

f$«U WfcfflfR£ft***i©-Cfci:a:^# N «i«5 0/z 
m~lmm, ffS b<li2 0 0~4 0 O^tSo 
[0 0 8 7] ffiB-r^.*cfct, ±i3^-«iSte 

ffl©«3£#8slcJ:»K ^«BSSg)5©^^*)fpl±-r5 3i: 

ifim^ntzo *»©#a5K mmmmi 1 1*® 1 

2aH©#aKfc) fcfc^Ttt, fi<g»£l±i*V^^ 1 
ttttl 2bs WM 1 2c4:«E*93 
iD LTfl«£*sffifcfifcft3*"C^ < fc, « 1 . 5 

±©^mste«5* s ffM^ *u ftm&m&v)^ &mna b 



[0 0 8 8] *^©*i$jtt£fflu&tt&*l&£;&D 
»aSK*Jt©*9-tt*fil±***««HISA J SW 

cFtifco «t tfW&M ft Jj&fci&JSlT-a 5 

0!iltf, l/S?;* h*3«tU t Si0 2 ft 1 £tnmK©J93 

t«*b-c*#Mftff^fc4:-?»s «an©«E»* 

^fco^ffcJSIttO. 1 jumfil±©ff«S©£:&fc»KHr 
%jX$>-?tz 0 

[ 0 0 8 9 ] - * fc, *ldK©J&«T?tt*jR©¥««ift 

Mtt^ flh©*ffiTf*iRiaci?aT?*s. 

©fflM*j£H'fc#i&$MIfi*sfcfT'5 c fcT?H*©$Hffi 

[0090] (mm/Dim 5 ) * c*«bc <tn«> 
c «c*r b t «(ssis^a® ft m-r z &mmm§E t <D& 
tRtJs-3fe*as<K»ftJBfi8-rsflb©*is*««tt#n 

[0 0 9 1] ZCTffct. Hgi^MftfiJffl Ufc^tffilES© 
«J6**ftlllWr*. 09£^bfcJ:5£s S^Cffi© 
(^J^.iSLiNb0 3 ) ©Sf£© + CHK«2« 
fill 3»U -CBffcUMUIt (fllitfSiOgflt) 1 4 
ftit« bfc«, £ ©'MHMt±(C¥fi«B 1 5 fej&jft b 

(09(b)) s +cm<Dmmmmi 3±k<±»»k (« 

x.l£Si0 2 H) i6fti#*b (09(c)) , 3&tc«SHI 
C«£E*SttOl/T*liftfi<K*«S (09(d)) *©T? 

[0 0 9 2] 3©cto^*?*t«tn{^ -CH{C«fei^lK 

1 4ftit*-r?)Cii:feiiD«#©ia-YbA s 0n> is-* 

«1 6ftit«-TS^i:T-^ilW©^Ste*3i© 

fee 

[0 0 9 3] SiO 2 «ff©ft3S'fbft0ofco Si0 2 )K 

teitttft^*bfeo s-rswt-c®©sio 2 )»©ff^t 

ov>T*ftS«j-bfeo MiP* s 0. 5/zm*?gT'<±^fiiSte© 
IS— fb^C^lt^ft^^fc**. 0. 7>umW±(Cl-S 
h&$E©i9-'f£* s |pJ±U ^Steft 10X1 0mmW± 

©Hi«t:t)feD*a— cj&ja-rs^fc^wtifcaofc. t 

JH»#2. 3^mJ;»3fe^;$<*?)i:^fiiSte 

— 3&»fl^<EfflJ©.»JEK©fc»tfi 1 * b^Si0 2 ^ 1 4 ©ff 
*tt0. 7~2. 3um&&X'$>2>Z.tifiWt>1>>fc'&^ 

[0094] z*>iz+cM<Dmmm±fcmm-?z>siOz 

JBt©»$t-3V^-rl*l*Ufc. flUJiWO. 5/zm*?ST-li 
»aS<EraflH3A»Ut±©S*sH»lb3&>jefiR*ft"J'» fi 
<E*Jiffl^*9-ttA I lMD LXSEGm^-tLXm^tzt 
SCI4*©Wtt*«*Ybbfc- SiOgflOP* 1 /tmfil±lc-r 
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gB©JFM#qJt£i:&ofco t£oTSi0 2 g|©Jg|JSi£l//m 

14, 1 6*mwm£T'mm-r?>z£x\ mm2um 

«T©*tSKS: 1 0 x 1 OmmW±t*T-ffM-rsch 

[0095] mmmm 6 ) ±.mnmmmiz <t t> §a 

<£&$JI>fc£38£bo-5}fc3*£Sei:bTfflV^ft£o 
Z ZX'kt, #^©^£^B©#JEO<^Tl&BJ§-f £o 
[0 0 9 6] £©$S$il^£$£Bfci:> El 1 0 £^-f<fc 

i|MW*:i/— If 2 1 fr^fclS***^*****? 
2 2{3«tt)^ft^g|^n> SHG2 3 tLT&mZtl 
•So £©J;$fc««fi3W^SMfcJ;ntt* mtt«g 
8 0 0ran^©^^U-if&fflV^5J:^4 0 Onm^© 
ffeOSHG*We.tl,5, £©Jfi«g>lfi$B£S«tfc. 

-f ^t 1 i?— fflfc Jf©*lJ£0#©T*©Jfoffl # ajmt 
55: -So 

[0 0 9 7] ««6 8 0nm*O*fe*«M*:U — 

■*r&*$LtLXm^ZZ£T\ &JI3 4 0nm©$t^$S 
£#njfg£:ft^ /hS©m^®* s ^T-§5o £©«k 
■5fc/J*S!©SRH0feSHu #E/M:4\ 8ftsM»«J£s It 

e»"T 3 2: ft v * ^ V - ©S*& #f§ £ ft 3 fc 4&, 

a^ffii3 4 0mWgJg©*a»^l^— yctu WXtimt 
•SdhT'tU 0 OmtfCffiVM^-^^^-C^ASpJgli: 
SHGttJ*i:bT*>^l 0mW©&©#f#£ft£o 

CJESffl-TSCfc-e, ^^m^F©fc»(3ffl^?,^i:* s 

¥^7-T'CWIg|!j©^ftU-1fEJ±^5{g 
W±©^gl^J*[pI±A s nltl htar>tzo 
[0 0 9 8] i^ffi;>j©SHG:ft£$g£bfet§1^ 3fcffl« 
fcJ:4W;&©**«ia£jWffl«J:fc*. **SS©ff^T-^ 

u&jfrpc^Ttk m^frus.&m&&Bmztix^ 

Ztztb, if***^JKt®fts 1 OmW^M^SSHGtH 
* b fc»^T* * SSSWtWJ h ft fco 

[0099] (mmmm i ) c c ±gBjg*fi3fc 
*^s* ^ -< x * © t: f * t y an t b x m v > 

[0 10 0] #^;**tttil5&jKHe^#g£ftT:fc 
5, -ecfetotti'J^WMigft^M©!!^* 5 ^^^ 



ii&oT^-So 7.V*m.frWL%tztb(Dit\Zy V7 

±K©.fc$fc#«fcBK»*^*fflV^i:, igfi4 0 0nm 
^©ff&flfc*^ X ^©fg^m t) 3fe?Sh bTWfflT- § 

fee ^!^C, i*lffi;fr©»fe#©$8£A s Rjfgi:fc3fc^ 
[0 1 0 1] 01 Ul*mMBM(DytW>7 7y7%:fF 

-to mi i{3bfc«tot:, 9SttJbfe«£sa2 5^6 

ttift£ftfcs 1 0mWgjK©bf-A{i, tf-A 

ttt-S5)tr^X^ 2 8tflSI«r$ftSo % ; t4^>7 2 8 
A^©£Stotefc£> Si!fcU>X2 7i^«tt)=iU^-h ufe 
«e-AXX'J y*2 6T-£Ihf;**U ^^^^2 97! 

tt©|p|±#f#?>ft> ffi«***fla5©2ffiftfi|±$*S 

[0102] c,©io c^ifffu— tf ft&fcaofcSi: b 

T ffl v > s ^ i: T% % tr y ^ 7 y 7*4 /hM-fbT- $ s fc 

iftHHbt«ii:T?, m^t-A©T^^^ hit©* 

ftSl3fe©^ -f XtffSMT- §^ t y *7y 7<Dffimib&n 
MXZZo 

[0103] (.nrnvrnm 8 ) ^ c^asim t ift«^ 

[0104] ci^T-tts «#i".ffli5in#faEi$«?fe#-r4 

Mfe^t|5]«t> EH 2(C*3ttS^ x«©^si«^*a 
«t (^J^{iMgO:LiNb0 3 »fS) 3 1 ©-#©St®Eff£J5)cb 
fc«je«H3 2i:#«««i3 3t©H©^^«-Ej®3 5 

#&«E*winbT#ttRte»©jfcjat*K#&. «isff^« 

ffi3 2li, #tt«ffi3 3 «t •)*>««©+ C*|qFt, ^© 
»»i)M*tt«a 3 3 ^:[pI*^^^o X 6 (ZiE«^ftTV^ 
•So ^gifflPm 10 0 umXWM^lt 1 Omm^ bfc 0 £ 
tz, «E9iiP©Blttt»«ftlB±-r*fc»K:, »S^f* 
SJWPWticS-rifckbfc. SEfcifSjO. 4kVEpjDT 
Si: (fiP*>«#4^)4kV/mmi:-r-g.i:) > ftm&M$W 
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[0105] »c^dasiK*jBj«-r«)£«)^ » 

[0106] i)disfiK(Da$aa)giB®iiiit 
(«*tn*->») ©5fc«H» («®ffi$t«a5) fc«£-r 
*«jwist:*s<flHM-a. bp*. a«^ffltBfigb 

<Ett*««^-r * + Cffiy©*®Jgft«^T-©#ffi5i|£g§£ 

[0107] w±©is*«t a?^««£iE«*flaa-r 

4fctf>fcHU W^tttt©S^%liraic;fr^T&OftS 

[0 10 8] ^CT\ »«RlB»*^rii-r4l»fc, 
***©*S;&fa(CfaB-$'*<, «S3 KOflbj&CD^ffl 

c¥««k 3 4 smu 3 2 t^-mmm 3 4t 

©lffl£ttE83 6j&»6«£EfcWinb*:#^ »B««3 

2 £ttMftUS3 3 fc©MK:±KfcRI«fc: bT*E£EMP 
-rSdtfcbfc. fc£U «&3 2« 3 4MCH:jgtfMi 
EE&WDU ®g&3 2, 3 3fHfctt;Vl';**! 1 0 0 ms© 
/VU^S£E^> 3 3FtS©eiSW4kV/miiii:& 

[0 1 0 9] C©fc^©ti3 2, 3 4»iEt»g 
£Kfl!d©nffiftBll 3C55t. 1S3 2, 3 4F f fl©f| 

mt> mmmz (p. 5mm) *>e>ttjfbfc, 01 sc* 

bfeioC, 1^3 2, 3 4^0«ffi*S2kV/mm (StS 

3 2, 3 3 fffl©*£© 5 0 %&&) WT©£££(£, # 
ff&«&B©«3tt\ W3 2. 3 4P^(;«E^WAab^c 
^»^fcS«EI b 1 /tigflETS ^aRIESR* ©*:*«: 
«**n*#-3fc. 4kV/mm (*&2, 3P^ 

tftfSit^JbTif^bfco 

[0 110] *6C, 3kV 6kV/miu *@3 

2, 3 3 n©«JfL©ft 1 . 2fg) W±Cft*fc»ffiEK 

fllBSftfc, IP*>, E|3iD«#i:bT{i> tS3 2> 3 3 
B©S<s«EK:*ru Si3 2, 3 4H©fflgiS«E# 



[0 1 1 1] W±©#i£T*, SS3 2, 3 4M(C4kV© 

i . 5 >um©^aste mm -.3. 2um) samhju o 

[0 1 12] WEEOWanTJSsC'O^-TttffiLfe. 

fifg©Sl*ffl£*E£i?;!jn-f bT, tS3 3, 

3 4BBC«Eft9iin-r*cik*WtiT?*4. b*»b;r© 
#&T*{i#M£fc^£©^*Ki±KlfWfeofc. cn 
(±, #aLRK«3©**##«E^©»£«3fc:*S 
<^#-TSfc«)i:^^?>ns. C ffl!)©« 

*»?>-c{ia(ciPiA^T^ste^* s ^-rs„ ^©t 

», #«£**©«* tt+C««ra#ffl«SICJ:-3T 

[0 113] Slia«£E<0«JKfcoV>"CtM?l'l/feo 
±!B©J;o£, ftS©*«fflfflli3 2, 3 4NliCQttD 
r*WE£iBaiE*£E-t?aUraLfc;&*e>* «13 2, 3 3H 
fc^;io*tt©«EE*WiO-rs C fcT8^»«K*s©J&S 
tfTaiBCfcofctf, £6£#mSfe3B©g|S;*£ii;*:£-ti- 
SfcfeC «S3 2 % 3 4IH©*EE£lS5<f3fctf>fc* 
,E£6kV : 1 2kV/mm) gflE£Ltfc-*-« fc, ttS 
3 2, 34 M*? INUglHStf £ b t> , iSi«E© 

[0 114] *£T«E8BBfco^'ttM*rL&ie*, M 

T-<±5kVgaE b^MT'g&V^s «EEPiP^S: 1«> 
WT©^;MiiJ:t5Ci:ia ID, *13 2, 3 4H 

1. 8xim©^©^«iSKg)5©ffMA s Rltif5:^feo 
^e>Kl^;U^iB* 1 0 0msfeJ.T{--rSi:8kVgjK©*JE 
ZmutZZtifiaSmtte*), 2/zHU±©«*©*H 

[0 115] 3S«©JP**|rI©^^>C«JE*±«"CV>< 

^^Asi^fe^fc. cci^c, ats©ff^*fpj© 

t^tbttt, 4kV/mJSl±Tfftr3Ta«©lftlifflWC 

/VU^«£E{3i t)EpiP-r^^h* s »S b<, d©»-&© 
8kV/mmW±, «rC 1 2kV/mmW±, ^J^.tf8~ 
1 8kV/nro£-r-5di:* s #5»T*&^&o 
[0 116] .SKOKttKWCSStEEtt, LiNb 
0 3> LiTa0 3 ^©»K©»^-, CW»£ET-5~6kV/mmT' 
hritz&s ms^"— ©^V^SffT-ii 1 0kV/mm©« 

[0 117] ««ffl^a*l6J'v©«EE9l*n*-'VU 
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(Cjg 5 4) © i: # x. 6 n 3 . 

[0 1 18] St, SteffiiP^fplC/Vl/^WJE©^ 

S^©^H*[6l©y^l'^«E©ffliD«^ S«©P^ 
113 2, 3 4£«JE£lMQ-r3£:, «SJB««i3 2©« 

a»©^£#a£^#3£tw#;&fafc^j*3ft» - 
n*jfiiSk bt^asia&tfmas 2, 3 3 wuca^a* 

[0 1 19] C©J;-5C*IOS<OJgJBK:*jV^Ttt, #a 

C«tD» da^fttffSLT^^afilEB&Jb^atffi 
[0 12 0] ±IBT*teU ff^O. 5mmffl3t5£/BV\ £ 

<E»<«Bj*tf**ci-i:ftfltigi/T*fc. b*»u 

[o 1 2 1] mx.&> mfo%o. 5m©^©o. 25 
ftm£L&%& t&m&ztkMLtc. *©*s**iai 4c 

T-^®fite©g?^A s 2. Oura, m&&0. 3mT«B 
£te?S£fcJ:2. 5jtMtt±Cfc4. tt^t, »#©## 
«»©J!I#gfi£Jl±©^aSte»©»J«t. RltlT'fe 5 Z 

[0 12 2] «|gft§!©*fc&ft£gUi;?& ±13©«t^ 

tc, d^teajft^-rsa«©aiiiic3te«RH»sj&j«-r 
sifct«tbi*$ft«. £©#«*«»*«**•*- ss# 

tefflfc©*— ^^yrcgiSEHioiewaFni. z<d* 

-n-5»7li, £a&4Effi©8£&2. 0/zmiiLti: 



[0123] *fe, **Jfi©^JB"PttH 

&fcS*l6*fli^fcJ& 1 , ^©ffe> SlfflgfctttftJfiEftitlC 

J: 5»jabfcaiR«(WSaK*fflv^T*BI«©»ttSj(K 
JBt:*jv^Tt»«ffl bo 3 &©T-&£. 

[0124] mmmm 9 ) ;r ^ -t- «u rnmmm 8 
caut-rssij©»«s<EfflJ©«ifi^ifecoc>T»inB-r 

So ±!3©«to K> X£fc{;tY4fi©3£S§«i«§Ii, 01*. 
HMgO :LiMb0 3 ©»® C»aSR»S»J5a-r S *iSfc b 
^fflt^bfe««iH{C«JI*EP*Dt-5^^T\ # 

[0 12 5] bfrU tt&fcn ffig©*ffii:*®£ffM 

b&-»©«aiac«Eftwaa-rsii:c«t mm© 

zvmmjj&omzmi 5*m^xm.wrz<> mist 

^bfeioCs Xffi©MgO:LiNb0 3 S«3 6©»|6lt5S 

figbfeo fbt, ttffi2Sa3 7h¥1£ttl3 8i©MC 
«Eii3 9*»&«HftM]Lfefc£5x WEMMS3 7© 

Wis©jfe^c^«s«w*9i5rii*n*'c *:* s fifigg£ 
[0126] c©k*c^«*ns^as«»©ft* 

tt, *aflM*fc##r*£fcjWeK3ftfc. 

tt, affi©«?fc»tt3 7©^tt#|q|©«fc**"J-4*©© 

¥««a 3 8 ©^ffi*[pJ©ffl©Jt$:^:t < "f S ^ ht% 
#M5te©:S££ii*T-£3 3i:* 5 Mm£ftfco «A 
«i, ailfi©!!:* 5 2 ffifWT©^tt»aS<E»©S* tt 1 
0//mJ^TT-fe-3fc^ Jtfe4flSfel±t:-rSi: 1 0 O^m 

[0 12 7] «I©afi{±, ffl^^-PttSlV^, «ajg© 

5fe*Bc * it % nR&mmmm&(D ^ y s;»^ ^ © mn? 

[0 12 8] ^CT*»®«1l©^gtoV^T^bfeo 

SHwatMaatcwcfsflfe-rswjss^ftJitR© 
^a^iac^jEai-racifcTfdaRKSOT^jasfts. 

b> KHoTawafflffias^a^iajcr^-rctci 

^mste* s *bs©T'{i>5:v i '*^#^e»nso 

ipKire>bT^j5gbfeo -r^-rsBSSfttv 5, 10, 2 

0> 1 0 0>umi:bfco : &^©*aia^*JE*ff'*Dbfc 
1 OittrnfitT-Ctt^aSlEWtt^fiJlSnft**^ 
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ft-T£lJg#fa 8 8 ° ) T-fct, ^rftt>#ttR«Kffl5i«Bfifc 

H4^^^»«^ah* j ^-r^s* s 2~8 o° 

. 8 0* WTkfSCfcfcJ:*), ^Ste 

ffiS£j£l,T»J«rS£fc#T?S<&J&»e> ,, eaS. ft*, 

ftfc— ^ffl*tt©St>fc::eW3:"5©*IWB3 7a, 3 7b£ 

^je^-katKiiigkASftTNtijKi: UT£S£ftS<, 
[0 12 9] d©«toft*^©9JiO*&(±, Bll 

tftnt^5l6C6**fi63ft. £©ig-&©*IJg<9 
tt, 1~5° jW*U^. 1° feLhfc-TSz 

ft -r * d k * T- § 3 ?> T* & « . 

[oi3o] (nm<DBm 10) i cftt, ±iBHSfi© 

©Mfcoi^TSMIl'i'So HI 8fc^UfcJ;^lc, ft«[* 
aftJU^tt, Xt6©3t»*#«ft (^Jx«iMgO:LiNb0 3 ) 
©St6 4 1 ©gfflt;, mm 3 . 2 jitmC^M&EtegB 4 3 

»cj;DJBdi*nfc*#«»4 2*«jKfia*n'rv^*. ft 

*»&E84 2f±, ^S^4Effi4 3fflj&fiR©»£, SIKStB 
T-S5Q.aU, #v**gM}-C3St6if©Lii:»4'©:/n h 
[0 13 1] JfcC, ^«fbfcft^ft^«^tTi:Al 2 03 

««ia*i:cDBi«*»^&«*feia i 9c*t. aw 

##0.3 mmJ^TT*^^J*{±«^:t ft 9 , ^4 0 0% 
[0 13 2] ^fc, »KJP^4 4ftO. 3«6tTCt« 

it-e, ^afixuBR^cojaaaejfpijsgstcftofe. mi 

f&ft32R£©$EJIfmjK# 0 . 1 nmgjKk2fc^*gfflC|S& 

ssnsfc^aiajftfl 1 **. c©fc#>, &£&©%%p 

£ft? & £££©£&ftilfll£ i & , f£*I®l^©?£jl£* 

^fc^©^«#liS^fc»fcfiflE»HWfc:# < ©«## 
-iJSkftSo gfcA^ft&yfl&&f?S£tt£»ftSft£ 
{bftff*afcr*i:, ^©StEkSfflCfHT'i&KMa 5 
£&, »fi£M<fr#36£U Wtt*«S&Yb-r*JSHtft-3 

r^fc. fiftgtcj:&&KM&tt, »»©»#£«# u 
&ft,£&5it Lft# e»a§Ec i zmtjogfeitzm s© 



C, 0. 18>gflEffll$|fflft«&BfcL&. L*»U gffiff 
fcfc«<3M£ft, 0. 0 1 #WT©»£Tfifl&ejfcfls* 

Ht>Tt»wtt©^btt««isnft<ft5, &Kipjfli£.t 
[0133] (mm<Dftm 1 1 ) c :tb, ±iaias© 

B<il 0©3tt*«SajyR^FftfflV>fc3fcl65fe«E«tov^T 
d©*«^«E«t>iaiE©»JB6T?KWUfc*> 

©kra«, fiSEfi*o**t:aLfetifflT*o, use© 

J&M 7 TfttW Ufe £-5 ftft K y * 7 V £ 

[0134] 02 o ^mm<DBm<DM^Si^^mm 

8BR?4 7CJl!)«Saj»Sn, SHG4 5kftoTtfJ 
W£ft£. ^|X.««S8 0 0nm^©^ag#:U— tfftfflVN 

0 0nm^©#fe©SHGftA s f#^n, /.hii© 
Wfeft^^ST' & S o *HSS^J©ft^*^*? (±Hg 
0:LiHb03©J:aft*«^3ft^»**#-r*IS«©X«*« 
fflV>6.nTV^«fc», ft^«?lS* s TE{ifti:ft€.o tt^ 
T, i|t«ftu— tfft«figt--Sft#?fiKi:|p]b{ift*fpJi: 

«LV^JK«i:fil^T, ^*©^* s Wtli:ft^fc<» Z 

©fc^ e»«^tj:t)*«M*u— y*»6©mw*s7 
o %w±©e^»*T rtcfif-&-e * s& 

«>, S5m^©'J^®^sft?i* $ ii^T-^fco 

[0 13 5] >I©«fc-5ftft$g£i|§Bii, HSS©ff^6T* 
K9lb&SB2:niWs Blfiv^IPTJOjifiiffl^lItlfcft 
t>, u— +fft^;i/^Ig«j-r-5i:i^V'>t:-^yiy-©S* 
sw#e>n, »3fc»«giifc©»a*»e.*«nfct>©Tf» 

[0136] (mmmm 1 2 ) tt±fc«mj ut § 

sm«c¥ffft, *fei±-^©«*ftwrsafi»«*«i6 

«CiS-T**V^«E<E«*?B*a-r'5fc*&©*asi: b 
[0 13 7] *«JC(Sa6ffld«SIS*asCJ;5^«S<E 

^ttftia^fco Ei2i©«tat, xm<D%tmmfa&m 

(MgO : LiNb0 3 ) fitg 1 1 1 ©SBt, mmW, 1 1 2 
k#tt«?il 1 3J:^MU 1 5*6i^««iP^ 

(Cil5*JEftW*0U, &fiM©a&£&£3-&£. ft 43, 

1 2ttaaE©.+ C*filK:, #tKSBil 1 3{i 

K^ttftttajttfciftbT, a*ftK±bfeo 
[0138] *@ 112, 113 mammt. ft&Ri&Bit 

nto *ffip^Rs* s ^<ft-5{r^T^-aste^^tt^< 

ft *> , •BiWPi* 5 ^] 1 0 0 /zmT-^fiiStegi^ 1 yum. 

fitft^fco cn«±H2 3fc^-r<tot, wbmnr^ 



v>tt£©*iMM»i (023(a)) tit^, mmmm&M 

V^»£©«JMM»i (0 2 3(b)) T*tt, «tteD^H9S-p 

■S*IW|n!ftffifJtp-rs-<<, 

[0 13 9] IP*>, 0 2 4C^l/feJ:ac, XlgO^SI 
•ttifcSIiatfi (MgO:LiNb0 3 ) 1 1 6©SfflC«li 

1 1 7fc*M**«l 1 8tSMU *&1 1 

7,118 RB£ffiffi!ftffi# 1 2 0 ftffM b£. ffiffiirtgP 
# 1 2 0 fct, 0^ bfc J: *> £, WfcWm 1 1 7 ©W&ffi 
^{5t5i^WMU W117, 11 8£<g« 
tri^#l 2 0h©ffil8ft*ft-?ft3 0/zmCbfco s 

fe> ffifisaaufl- 1 2 o au c^-m&ssikbfco £© 

1.5 u.m>±(DftmjmMmz$L$ 
ft, fi£*©i. 5fls®w*cD»«ste«<«&«qri6kie: 

[0 14 0] £©J;3C»^^fi«^a^»'iJt&J:& 

-3fc©tt, ®ffiSi;aj^i 2 o%mw.-?z>z£iz± « 

1117, 11 8Mfc«EE*WiDUfc*:*ffl*IMMIi 

025tSLfe<t3^ (023) 

[0141] Jfcfc, fSffiJjtgP^l 2 0©JBttCoV^T* 
WLfe. «S©ft^©fl^jlKaU:&ffi#!Effid- 1 2 0© 

**»»*infe. b*u is)K(i»»(Oft*#3 0/£ 

■110^^**8830:***:* tK ^ftJM±S< bT 
brnZte^toZtaftntzo t£-=>T, ffiffiififfia-B: l o~ 

3 o/zigfik-raci:***?*^. 

[0142] iasttffldtfioffli:*ctt, $m 

gB#©-S$) ; bfrBf&£ft&^fc#>, *B*£#ffi5!£ 
ffifcJ&JSlc-rs'ifctfTffcfc^. *£T, «££i&#*(!iCf!j 

fflts^st u-r«BnK«»©ffiaift«iJ«-t»ia-r5 

[0143] a(W9C'tt, 026 fcjj* b£ «t o £, fgffi 
R^nu 12 1bft«@117, 
J9#£BBBbfeo «tti l 7, ll 8Rjt:«E*W*n-r 

3 12 1a, 121 b|?SKi$^£fftE#Ep 

ADcf tiSo w*o«i^JBtttt»affijni«»©ifflT?rabc 
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[0144] bp*., se*©^^-t-tt, «amRB 1 0 0 

iotl-Sk, 02 3 (a) Cijtb&J^lC^ttRJEBP 

m?££{m.in$nfr*mmmv %> t z. © «t o &isuh£ em 
ii 17, 1 1 8©ihh*5 oo/*»fcu <sjs$ta&# 

mgjg C tfc^ 5 fg©H« C , JS- & ftmmMfli ft Mt 
[0 14 5] (£ffitt^#£ bTffe©{£ffi#C&Ko 

to s&Cs #«siE»©i9--fbc#»fc©Hu s«© 

[0 14 6]*C, fiSHfc«#kLTW 
*IJ8-f*£i:*K#fc. -f bT^ 

a h >3sjftft|ijffl ufc. h>ss»fc«fcfta\ &k© 

«^ffitrCft l*ffW±{gM-rs^hA s Rli6i:«:§ 0 02 6 

a, 1 2 lbft:/D h>3£8|fc«fct)j|jJjSU «M5C«£E 
ftEMObfci:^, &«JKftffia^»#lcfllo&fcSfc: 

it^, 1. 2{$<D%&(Dfrmj&.m&Bi8.£titcic z\n 

f±, &«J«#S^HKJfci?St£ft3©£*fbT, h 

* # <t »> » < ft ^ fc fc tb t # x e> ft 5 o 

[0147] <gffi^35#k bT h >^g6ftffl 

±!3©J:-5Cflh©'f 3T>lc:j;S-i'^->^g|, S 
& tt&JKffilft CiS^ffii StR©ffim ft ®T * * S 
k bT*#rt'i&So 

[0148] (mfi©^ffi 1 3) ^^[pIA 5 *^ 
afflCSl/TO* !M±©^ffift*bTV^#-^«Bffl^ 
(MgO : LiNb0 3 ^«)*tS) C, ^©*^ 

©jfifflftis^feo 

[0149] ««It:^^e**»e)«e*^lTv^s*^s 

tJ:t)» 02 7 £^bfe<fc-5fw, M^©Xtt^*«^ 
t*TLT 3 0 MV>fe^»»K 1 2 6 ±lZfflBmU 1 2 7 

tvmmm 128ft, aaspift 400 >umi: isxmm 

b, «M4"t-tEIl 2 9*f>iE^MDbfe. 
[0 15 0] *<Dmm, 0 2 7(b)43J:V(c) C^-T «fc r> 

»«*isiK:»^TasiRrt»K:»Di^3e»ttffl«« 
s<6»*«JKia*nfc. frmmmm 3 . 2 /zm© t #, 

^«SStegi5©ai^^|pI©^§ ^{ii^l 2 /zm^fiT-fe^ 
[0 15 1] ccDiot, tfefe©*Jfet:«tSi:, 

«ftffl^£ i & t j; *) m^msmn^mmt * z. t* 5 
^afi^Kffi^attR+caoa^L*^ firsts w& 
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^ &m-&s nmmftmi5:®T'izmz 2 m^msMm 

' *4MltfEba»«*»>£fcfcV*. 2 O/zmltftSi: 2 >umri 

[0152] 02 sc^bfeeton, nm<DBmi 2£ 

«3tB£ 3 0 ff V^feMgO : LiNb0 3 **#>affi 1 2 6 (jgH 

iz&mmmiz^m ±c, w&aai 1 2 7 1 

2 8 £ b, POWSi 1 2 7, 1 2 8 m\ZtSMinM» 
(&MK) 12 2a, 12 2b«Lfe, W^ttffi 1 2 
7 £tttt*R 1 2 8 £<Dmm&4 0 0 //mi: b, {gffitrt 
1 2 2a, 12 2btitfM2«S 1 2 7 ©*Bfc»#C** 

U 1S12 7, l 2 SflBCaWfCEBl/fc. 
[0153] iffliaCLT«B1 2 7, 1 2 8 fflCtt 

2 8(b)t^-ri3tc ^-asteSBi 3 ni, mmwB 

1 2 7©#fc5>rffiS£ifcffl#l 2 2*»e>*fi8fibTV^ 
fee WJ&WU1 2 7fr&j&Sb&#«fifc8?£tt«l2. 

2 /zm, {gacJnlg|3# 12 2a, 122b* &J5)ift bfe#ffi 

coiic, #*»©?&»£ inii, mm, 

■TSii:ti»3, SBHHM 0 0>(/mt: 
B«* s £St{gK[pI±bfco 

[0154] £©7?i£T9&fiRbfc#aKlEffl5 1 3 Hi, 

[0 1 5 5] ££CffH8«l&l 2 2a, 1 2 2b©5gpS£ 
3i:*sqjfgt%ofc 0 c©±o&;£S££ffl^nfi, «B 

[0 15 6] ft£^ISil©t£ilM£&tii¥iii2:©4S& 

cov^rtwwbfc. )S@s«i©fti§{i, frMEimmzKi& 

t, iE0° T-0. 8>um, ftK3° T- 2 //mt&ofc 



tt«a©*Tdafi«Kf»*?iM-rs»^ic:tt» ft*ta» 

tmm&(DfrMfcmmti*mz£iz. i~5° , »C2 

~5° b^« 

[0 15 7] bfrb, ±E©J:'5C»**iat:»a,K(E 

©lg*ftfl[©^*V^IMRT?*»V^as<6©JBriJ*«^II6 
T*fc£o Wittf* f9»#2 a JJlT©»K£*S^Tt> 1 0 

jumtt±©»v^«£<^jWfcj*-T?ss. is&tt©fi& 

*s 2° JWTCfcifcs #«fitR»©«S3&*/J*;*<fc»K 

^ o 

[0 15 8] "fffitai 2 2©S^Ji, £©gB# 

*6jss-r4d«£<aR©«3fcie»u *e>c«^« 
«*ft©*in««*&jsgrs#«K<E»c**»s-£ 

[0159] 028 ooc^ bfc i a tt» rots 1 2 
2Tt^*n*»ffifitefwi±, s«fiiajftfB»«K:t) 

&»>#BKIEU ttttJg©^£D£Krt£»t>&trfc 
«K «B©fi*ttd«SlE»*C»»ft#**. 03 0 
CfpBWttl 2 2©«Hfifc*©TC'iliJJ«£ft4#aLR 
Kfflffl»*k©M«*^-ro WS*b*5jLMfiJlT©i:S 

tt»**iqi©das*sttfiii«t:j&jia*wiv^ 

afitit^jb-rtiA-rs* 5 , 3 0 /imSJST*ta« b, * 

nW±«Bfiftfi< bTfe^-ffiSteS^iiif^b^V^ 
fi£-3T. Mjim 0~3 0 

bV>o , 

[0 1 6 0] >M*@*sS<«:Si:, 4b©«&£ 
SSH{c#2E-r«(t)|H«Sl 2 2 

j*s-ra»ssR»©K*i*»jiR*n4ii:*«iaa*n 

fco BP%, «BR*«3 0ittiiajlT©fc*, 

^•Kl 2 7©S@Jgft48iA^8M£ffl& 1 2 8©ffia5* 

T-flM£ft3#, «1^* J 3 0^m^^x-5i:^-«iSte 

fflttfia««©*ffSTb4»jBdi*n-r, ^-astegB© 
^*>e»t>+iB«a©s*tt to-v3o^i#j?s bv^c 

Ii2 0~3 0>um;&W£ bV>» 

[0161] «ajetttt^as«©Js-ttc«»ft-*A 

@StegP©i9-'l44[pl±^-B-S(;(i, 

SI 2 2©JfM**BS=ft?&lCbfc»^t'OV^T»aS«g 
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ff*tt©J§-14©&W£fT-3££:C^ JBK©«Sftfl!^ 

tztztbt%Z.t>ti&o 

[0 16 2] *6C N ±B©<fc-3C* *S&*fifcJ:t>Jfc 

[0163] mmmm 1 4) ±ian»o^ji8tinit 

(MSii©s«*iBt:iafii5ftjK/au ^©caaJrtcjBdib 

[oi6 4] m^mmm^^.m.-t^m^mz'o 
(+c«) cai«ttcia»i 4 o*Mu i©ia«* 

dtHB*KlS6 1 (DWm 1 4 2 ?^tfi« 

BB©-Cfflfc*M*«« l 4 3*MU ffl«ttlfflfc:«E 

2t^-r«t"5t, (3351 4 0KI©4eil£iii«iHUMil (0» 
£{£Si0 2 ) Hlt-lllfe. 

[0 16 5] fflgii»»)&A/eEH»i 4 0ficti^ 

i©»aLSteBE3&»€)«SV^^MiSIE» 1 4 5 ftfigg;* 
«Atf, Dfl»©«* ft 1 >ttmS 
ftfc*Sfc#a^E»©*;§Ftt 2 «3|E©2 
f&©*£©#«E<6jWI&*-T? * tzo 
[ 0 1 6 6 ] vm 1 4 0 P^©«SigJK 1 4 1 ©flft«tt, *9 

-&«j««3i©fl5riEc*s. Mi»nti 4 ltwaufc^ 
case i 4 o©MT*^L&i«s?-r s^asteas* 5 

5v^tSWlb««IIB©»aSIE©^<a#HKK:3B:S»^ 
tffc-sfc. atfifififflgltf 5 ^mWT©fiK*a 

tt, *©J&Sj&«IBUj&»^&. fccStffSIMreaSZi: 
<£ »> •HH©^^* 5 *! U J&SJH©a«S<E»:W& 

[oi67] a*E££gfs©gg3tJu mm 1 4 2©a?^{3 
^Bs<E»ttiaaj©jaiB3&»e) i/x»gfi±T 

uu:©s;*©ihis5*j&*u »«e*s***i. 5^m 

tz* tZZifi, IH]«5fflW*ft3iuntt±t:-r*i:^aS 

[0168] ioji'i&jKDa^aaftset^-rs 



J^fiR-T SiMJ^fe t) , * ©(!lB-&t)*<9Fj8ilt«:ff» 

mttftmzm 3 3 n«t t» Burrs. 

[0 16 9] H3 3fcjj*Lfc«fc-5C, £©#i£fck X*£ 
Sfi (09*.ttHgO : LiNb0 3 ) 1 4 6©SHSC, ttfUS 

(mtiSiOg*) 1 4 7 fe«*.tt0 . 2 /zm©iP^tit 
«b (03 3(a)) , 7*hUV^77^f-tx>^> 
^t«t DUttWHl 4 7 ^fflgl 4 6 t&fmtx-vf-^ 
»S#M*tt2iUiiIlfc©G3«l 4 8£Ji#!lft£ 
Mb (03 3(b)) , GDffil 4 8±C&PlfcJlK»LT 
«l®ttttl 4 (03 3(c)) , 

1 5 0 & L (13 3 (d)) , *H 1 
48, 1 5 ORSCSJEfcEMD-rSChtlcfctK 1 4 

*)©T*& So C©#iSfcfflV>4i:, 

tZo 

[0 17 0] £.©«-£, « 2 #■©«£©#«££«# 

JBft&TiSfe. [H]gB©WBtt, 04 4(b)£^bfch|5] 

Dfl»jKiaa:istR*««aL , rv^A«a«ttsio 2 a 
■e««*n-rv^«. z<Dtz&mm<D&m<DWifcmm\z.& 

i 4 iT-afcn-cv>5fetos «tt©as£j& | w*.e>ft*. 

[0171] E]g|5©JKHIia«affl^e) 2/zm^S^V^ 

gP7> c ib & tz tb, ^3 jum<Dfrmfrmmm *> mt- & 

So £fttt^©«3fe©«:S'CatK lfiB»*©>fc«S 

[0 17 2] ±!Bltaii©JBJBk:J;Sd«S*s«©»Jfc6' 
C J: ffM Lfc«ffltt©»aS*aB*fflv^ fe«*«SE 

-r Mgo : um 3 m%immfemgkm%. i5iog 

Sit:, )fe#«ue 1 5 4 ^*«?SS&ft«lffiW(3«»f^Sct 

at'ffjfS^nfc^stegp 1 5 3 timAtstix^i 
WL^wmti.^mi^mm^ 1 5 3©-*©«i«k 

Has 1 5 2##ffiLT^«£4:T».B. 
[0 17 3] «t6CCfl»ftJKfi)Jb^ffiS*aB5ft^fi8-r* 
i:> »*&»t6ftfflv^&!Se*©*i*J:5*.»v^Sifiteffl 
*»J&J«1**&. Mg0ftK-7*°bfcLiNb0 3 *«?© 

^steeett, «gijgj2ai£ifc*;-f ts*fpi©j£^ 

bol b fc^ffiSteaBttffie^pjttcdas^ * 5 . 
-^3, ±E«wmsftfflv^sfc»as*s<iw±esRii^© 

Stet&f), m&>WSL*m^tzm^(D l . 5fg©3>am 
W±©J9*©7>®SIEA s ffMT* & 5 £ ^ h friz * ^ 

^©2 «©»**«» e»nfe. 
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[0 17 4] »afifc»*«»K3iiliK:«5¥ffKJ& 

ip-^tztf, j£D&ftttff&^S£affiKfcflS©#ttffl 

[0 17 5] *6t, *Hfi<K®-«ICJBriiL/fclHI» 
tt, *^RS*l!BR : ?*AO { 3t«fi*l)l* ; PftfflV^fc®«[ 

^k<0te»&i3*ftiCDIHIfflt^t>**3i:TfSSlc 

snt^**:, ^nftiiifiMfttH-raii:tt*«css-e 

JB»>aA/«IHHWI4«St:B!ll»Tf**^fc«>» fb©ff§8^ 
[0 17 6] *t:fc\ #HSE©ff#iT-tt, Sg^:Mi:bTSi 

j§ «f * 2> fc ^ n -fe * ®m*Mb #Elft €> • 
ttSJKtUTUy^ h*fflV^-5*j5ll±flli©ll«BKlBC* 

[0177] (mmajm 1 5 ) ^^©^s^gust 

?©^e>(c:Sij©^S6B^CovNTi5iB^-rs 0 £©»ft 

£«ufrF tts iMmmmm 1 3 c «t 5 hjs b 5 2. am 

ttttS (MgO : LiNb0 3 ) fflglK 1 6 1 ©ScSic^ 
R»s»l 6 2fc3te»«E»l 6 3i:*«^fili*n'CV>*. -I 
©#fiiSi|£ffi 1 6 2 tt, 03 5(b){Z^-Ti-5t:> ats 

%mtemmx'for>xmR(DfrmJ3fafcr9t-3%.mnfc&^ 

Steffi '1 6 2tiu *#«»©#« ()Iff) #fa#J:tfS 



ttW*.tf2/zB, jMB££ffiN©IBffitt0!*.£fO. 3>um 

[0178] z(D&ote?t%im&mm?iz#^x, nt» 
- i: x\ &*jt fc^flttfite*®©^* 5 was 

[0 17 9] iffljejKfiXftjR^CWttSWffllibfcfci 
5, 2 0 0mW©Alfcbfe 1 6 4 T* 1 0 0«W©Wfe©Hi*3te 
1 6 5*W£*u ^©SfgtUiCiSffi^tfilSibfco 

urn, ®%iffimmm**g<-rzztx^v-®g.<Dm 
[oi8o] se*, mmiei-cm^m&tssRomAim 

ffi©«tt2A«Un r fcffi«bfcttftli&*»&^. 
#«filE6B©«;S ###«J&i:+fl-S& 5 fcifrfctt 2 a 
■^©SvvBiiifcMlfcfca. t£*tt, ^«5te»© 

B*ifii©j£A s t3iije^(t^ftiJKbT, m^ft&smmm 
mmmzm^ms-mmmifiBm^mt^tzo 

[0 18 1] 3£>lc, Cl©J;d*»«EIElB3g* s # ; aE^ 

*n4^«»©»»*«^afi*5»-ei»*i-rsfc«>^ «^ 

i-$«#* s tiS;$n^a«©^A s «i^e.n5o 

*©i»3tea«9iflE*W6nfc. 

[0 18 2] »«ISK*Sfta!V^fite4:UT*iJffl-r4K: 

tts ste»©jp*ft»**ia©siJ«t^br/h*<-r4 
-ij^ds&So cintt, ^-«istea5iB]±* s fiinTv^^, 

7?|pJ©:fr8B&teJilJ8A© l/2felTCf5Ct* t »*l/ 

^ 0 ^e>t, sB»*{M"*fc«>cttN A/4gi(cc"r4 
[0183] (mm/DMm 1 6 ) ±iaidK©»JBT?* b 
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#fr-5t)CDT*fe-5o 03 6£^bfc«fc5£, Xm&&fo 
1 6 BOS** 9 3* ffl^&&Stett@il (MgO:LiNb 
0 3 ) StS 1 6 6 ±C, til 6 7, 1 6 8 ifiB^tlX 

*j t) , rnmm 1 6 7, 1 6 8 p^tu±ipttcD^raa«i i 6 

9jW&fifc*ftT^S. #Bfl*«i±«R©*Bfc<fflffllHT? 

■MLTt>j:v*. «ai 6 7, i e 8incwE*win-r 

Wi 1 6 7 £ rpmWM 1 6 9 ©Tfc:#ttK*s8M»* 

«aa*tu &ki 6 6©«$a©aa£ft£#ttK£ffitf 

^bfcioft, «R©0flUKlE& 1 7 OtfS^CWft 
Jgtt £ * i fcfllJiS JfM-T « i k A«Tf * S . 
[0 1 8 4] 0 3 6(b)fcjj*UfcJ:-5fc#«&l6*jt 

*?^uT*ijffl$n5o ^©ftaftaaufr?©***!^ 

JSJS»!©#«fileffi 1 7 OCJ&SjPgSfcjSnffc*. 0 

3 6(b)j&»&iB?>j&»fc<fc-5i^ «a©rawj:o*atRa 

«B©ffl«BC»bT»«SIE«fflaSS* 
|R|©Ji!JWttl/20ejKCfc4. SP*>, #ttli^)Si2 
O^iriiCMtSt, »«R«s»©Ji8»BH:ttl/2O0 
l/zmtftSo Iffliolc, #WCJfifflJW©#HfilEBB 

fesstjgja-rscik^Tf**. jEffl»i©#ttK«s«3i 
[0185] ^mmmmr-itrnm 1 6 7 ^ lt 

'«BftJB^i£, #feg<iE^#HrtT-JSJ8ttK:ft3o £ 
ftSiffiW-Sfctf), «J&«ffi©*©«fc*©ffi»l© 1/2 
&±fc-r*cfcfc:.kt>, ^«fi<E»ftl»BI±aiR*"& , r 

»wmm & m ^ t mm^m&m^ * j&mt- « ^ 

[0186] (3lS6©ffJli 1 7 ) **WI±, ±I35ISS© 
ffjfgl 6CJ;»)SBib5S^;i'^tt©»ttS(E«Jiftffl 
^fcftl§l#r*?fc«tfc-r* *>©"?*>**. Cffl|s|#f*^ 
tt, 0 3 7Cwl/fci5C, MgO:LiNb0 3 ^©ma«l 
7 1 £HNlttlcaffig£ffi 1 7 2 a^dUhT* 5 s S 
ftjfil 7 3, 1 7 4#«g©SlBi:Si@i3ffM2 
ftTV^S. IStRfcftl 7 5#AI*Lfel$fc:»ttlHfc:«EE 



?fi, «asiEa!*«iiirt*iRi*«tva!d^iqi©»i*ieifc: 

ovvc©2*7nWJS8I«lii*WL3a&*k 2^©@ 

*t^js * mm? s z 1 *> asmx- $> % . 

[0 18 7] ft;fe\ **SS©ff^T*fi, ^ffiSteSlUcJ; 

AST? * 5 fe ft, it) (Hl#T«itl* s ^3lT* § £ , 

[0 18 8] ft*, *^©J&JtrcttS*r*£Mffl©« 
*fcLT-tt©««ft«Hk«iBfclcJ&J«bfc**, SIB 

*fci±*HK:a«[©«a*a!»tT*«tv^. «*©*«•? 

it, mmnm&m^ztnmtzzswimft'^to&wim 

it^tiitctbmm^Bm-r^mpfrommifi^ < ft 5 £«=> 

[0 18 9] *^SSff^©@«f^*fflWfe* 
««il!fll$6*©■«l^i:ov^Tla3 8K:J:5lttW■^-S. 03 
strive, *MM*u— U* l 8 o*>£ffi]W;*ftfet:-A 
iitf-^/'Jy^lSl^aiU @JfJR?18 5* 
AVI/>X1 8.2fcJ;D«*ta*»fls-£*4#7 J 'f;** 
1 8 SCKRWdns. fiUftttifiC U >X 1 82Ci5 
3 'J ^ - h * hK-A^ ^'J f * 1 8 1 f 5 s 
-fT 1 ** 1 8 4T-{§^#^ke>ftSo 0#T«?185 
UU 1 8 3±CJtoWS£jfe.XJl*y h Srm«J®l 

LT^So )tr^X^ 1 8 3©{H^-£^£Set?k2>£ 

»-rs - k ^ bfe 0 ±ibihi«t^? i 8 5 ttffiaj&stf rt 

mtatzib, 5 0 0MHzJM±©3^T'©@WOT#lJIfii: 
[0 19.0] (*«©»« 1 8 ) * 6C*f5Wt:«tn 

^©^sisrpitf^BtkbTMv^Ti^^^ffl 

V^T, C©»Sft©*atliliiIbTEitbfc2offl«aiHB 

[0 19 1] ^Itf^g (MgO* H-XbfcL 

iNb0 3 ) •e»oT^B*|qr36»aKR*®C»bT3" 

fc. !S 1 ©*i 1 9 2 ttWBWCto *) - & 2 ©*@ 1 
9 3tt#«««8i:bfeo »JEWia{i, fi[«ft»ts&«> 

<> ta-ft^stegp^gg^nsfa^fsv^kAsfl 
[0192] ^«gsea5©ff^t) i . 2 umm 
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1E»©»£C J; ?) fWMcmEBT*^ l>> TOQUE* 5 

mit4 0 0/zmT'Win«E(±3kVT-$>ofe„ ££1;:^ 
*E * Win* 4 fcS;fc«>* «E£TO]T' 

[0 19 3] ££l;:#TOig£ 1 OwiZt>tz-DXBl&ls 

tctzz, m 4 5 c^r «t $ ft^-ftfl-msteas* 5 ^ 

jE£EP2jDbfct§-£, *rfl©^*&-£ J: ») **&*«©-» 

T-ffl«#£bfc>K #m5lE^a s ^#ittK*£<fi!t:fib 

[0 19 4] 04 0£^bfcJ;dft*@:£fr£*e 

ttlftl 9 5■r*aoT«JESrBIiabfci:Cl?.^ «MP^ffl«6 
«4#JiU #«£<Effl©i9--ttttlS±Ufc. b*»U 
ft»^ttft*Sfc bT#ffiU 1 OmnK£f*£fc>fc *) 

mim&&m£.mm\,~c^&ittb* ^©^-ft^ 

Si02CD«WH:5 OmUU±TfttV^< e>it«LTt»fi<s 

[0 19 5] «±£J;dK#m5fc^a s ^-KffM;* 

nTb^ohv^PtgH^oi^-rt^Bt^fTofco -?•©«£ 

d©^*£M4©JBBi:bTBU *Sa©^i9H4t>l8l 

itass^ tEUTt bT6i^^n-5«iiK©JBti 

«m* s *tftPrgffihft£C2:;6^tlg£ftfc 0 *6CCO 
[0 19 6] im@.Mm&fflfrttlZ>Sk<-&^T^Z>ffl 

t©rao 

[0 19 7] ±f31)£HbT(i, WEMNi©ftfiU *5<fc 

T-fe?. 0 b*>u z)©Hjatt«Bia!tf-K:j:!)iHiai-r*i 

U flfc&0«a©ii[TiE«K*T?ffS-r4. *©», ft 

m&mm&mfrjjfa£.i&fk*mi-z>o u*»u ±iB2)© 
sftmafc&MSFffi-rnajst ^ftmRU^m^tmm. t ft 

[0198] z(D^ottftm&^tmmt<Dmcomti 

#U #aSfc^©ftC^^h©IHI^#frft 
fefet^^flS. tHitf, 3° *yh©X«fefll^T 
WM8H&2 0 OAmttZt. d©HHIttWl Ojum 
g.£te-?Tlsg.Oo mmmffi%4 0 0/um£ bTt)±§3 

bapr^ i o /zmT-feSo z<Dtzib, nxmm* 200 

Atmi:bT\ 03 9&«fctf04 0 }3Ufcio&^C 



b^< &oTW4in!*S«Ett2kVJilTi:&tK B&£ 

[0 19 9] d©<k3ft®l3ilH©i!*i«flt£5S 
£fcl»lt-*-3#i£fcbT, 04 1 £^b£<fc5ft*i££ 
Mbfc. £©;£?&£ iftii, ttffi 9 3£3*gi 9 l 
t&ffe®mi 9 5 £«fc K>im.Ztl, E|4 2l3lfe<t'5 
JS:JS-Tf«8V^ttS«aB £J£J5£-f 5 Z £ ifi pjfg h ft o 
feo £©»^ *&a®^3 3tft<MQRrfgft«E 
Ji, 0 3 9£J;tf04 0fc^bfc£5ftJ&<K©t§-£#3 

kVT?»ofe©c*ru 4kvj^±(;sr*tiAbfe 0 c:©<£ 

5ftEPi!JDoJfE«JE©±#jiK«k^ JKfi8b5S»tiS*s» 
©JP«fr t> 2 /zmW±t £ T'tfAP b fc o 
[0 2 0 0] 04 1 Cf>l/feJ;o^S^v^cJ:t 

«t!3, ftmfem®<D&~&&*.miz.fa±-rz>z.£t>%^ 

BiZtitz. ttUKft^btWISi^JSK-rSiifcCJ;!), 
ISft©^iS-ttt: «t § Wln«JE©^J9-«fe*a&S«CW 
f&Jf •5£h#T*gfcfc#>T*&6o Z<Dtz&>, 3 OmUJLt 

tZo 

[0 2 0 1] ft*\ ±BaC#tt*Si0 2 tt«ilttN 

i"J>yat:J:!)MLfc. £&s ^©iSSfffct 1 0 Onm 
5fcflgT- t£!fc£tf(2 £ ^ if ft < s 2 0 0 naJBLh i: f & £t§ 
-X-m^ftMEifcffiVBl&titnimtte^tzo l/zmW± 

ti>ztz&b. £ne*:*T!Cff<-rs©tt£Baft*±#* 

b < Jiftv^o 

[0 2 0 2] 04 lC^btio&^CAD, d^ttS 

t^jffli-r-s^i;* 5 ^* bv^o snw^HH^t^b 
< ft »> -r^s h^-rs^S!!ga5i^±A j 

* J $>5o b^Wffftfcfc, mmi 9 2, 1 9 3P^©« 
m^S (C) (Psxs) ©fPT-a&So z 

ZX\ Ps{i»«iSS©S^11T'fe»}, Stt^-HMtegP 
©»fH*©^W-r'feSo ft*\ C«©S^©S#fi (2 

psxs) ^ffla^-s©tt, mmm<Dm^mc tftms. 
mm$s v>mi*m b < ft e. ft v > z t c at^j < „ 

[0 2 03]^ 04 3C^L&«t^aifi»l«ft«tt 

-tt t «t s 9«ra«E©*i9-tt« m»-r S - t * 5 Wfgi: 
ft»3^ JBja$ns^MBSfcW**9-ttt:flinfct>©i:«: 
^fc. b#U tt»K©J»*ft»BbT^<fcs «5ffJ«l 
1 9 4©*®J§K©»! , iM&#a s fift^T <%>tztb, ftm 
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V>fcit-£"T% 2 0~ 1 0 Onmffcofco 2 0 nm5k}iSfT*te - 
#ffi5l£;!) s ^i9-tC&'K 1 0 0nm£jg;L3 
»afi«K»^fift*n3fl:*»ofc. JMtftRutTSfci&K 
tt, 1 OnmJU±©Si0 2 MW* s ^ST*feSA J > £©MJPA S 

i o omZMZ-z>tm8ift(Dfr®fcm&ti i i% <=>ft&<& 

£©Jg|Jp£ 1 0~ 1 0 Omfc-TSCfciftBKT 
fe-pfco MJP$r2 0~6 Onmfc-TSts 

[0 2 0 4] (MIRDBM 19) * e. t , #aSfc3B£ 
JS«^iiiffl**«:ia«K:JKj58-rs*ttft«»rufc. 04 

4{±, 45ijB©jB«i©*jEa*^-r¥®iatf*5. 044 
csv*- «fc a &ai*tt*sii©£flt i98±c2 w±© 
«B*rK «t d »as«aw*jKfiR-r * - t c «t 5 N mma 

9 9 mmrnm 197k, c©#w*tts©«!ra#£ 

»^c^n-5o ffl*©*«*fHu nmmmomm* 

m—1S ft t * 5 J: -5 C KB * ft 4 . 
[0 2 0 5] W&ttttl 9 7ffliJSt»fC»tt 

i@198 5 c i: (3 £ »> , ^-fiiStegP©±Sl-tt 

fc«*tffl±*4£fc#j*B;Sft&. -SOitl 9 9 
n©«EBJin©'#t: J; t) dWfli^ts«^i: 
tt, *Bfc«ttl 9 7 05fe«MBt:BiiP*ft*«IW±^ ^© 
«ffifcttftfc"r#tt«Hl 9 8 *>£>©#»#£§»* 4 C 
b*>U tW19 9SM«tt5ch[at), ft 

jB«a®ft*wicaiip*ft4«isii±, *©»»©#«* 
whs t j: 5 > w&nm<DitcmB c * tt 5 as*©*** 

fa©*JteMH*ll<&4. tt^T, *^JKfJffi{cJ:ft 

[0 2 0 8]-*6C, ±ffi«&tt£*if?4ttlfiliilEitL 
ifcs R»-r*«««t:*«-S«aiBI8B(BL2i:©«»K: 

^IfiJtfSI&aiHt 3° jfeK^Tt^MgOiLiNW^fcffi^fco 
[0 2 07] Ljlt 1 0 0~1 0 0 Oumifim^X'^ 
fco 1 0 Oittn*anfti:«ffiBn?»«*«^tT^«S<E 

^©B/#£M£>&^*§-&* S &?K 1 0 0 0 /zm£;£g;L4 

i:EPiD«E^<*5^-^T i okv) mmm 

tf^bSiS^feofeo 2 0 0~8 0 0/imkt 

f#e.ftfeo L 2 te, 1 0 0~2 0 0 jum*Sjg^T-*ofeo 
1 0 0^i*»^tt±EJ:EI«»«* J *b*»^* J * 
5, *fc»j«*ft*»tSS«K»©JP** lAngItt± 
$ofc„ 2 0 0iUB&jB*.&£nffltt&a&S£ 

»©*&tf#ffllii:&rjfc. 

[0208] u mmmm 1 9 7 &&»it-vsi\ 

£©»«IILhfc#tt*B 1 9 8 *J|5fi8LT*JEftBH>nb 
tctZ.^ L 2 #2 0 0 /xmZmjLZ&fflM&JtefrMR&i 

»cx»tti&sw , &ft&a»ofc. ^fttiu wiwii 9 



7 ft«liflH!«5£fcfc:J: »>, W£ttttC:J3»-4*a3 

K©«^,W?S:^|f #«t&2 ft 6 £ 3 C ■=> fc *6T? & * 
e>ft4„ ««©*R«i2 0 0 hWBtti 

1 9 7 fc©fflffliBft««^fW;*ftfcfc»T?*4fc**. 
£ft4o Sfc, C©«j*t*V>TI4, L 2 &10 0~1 

o o ount-rzt, »aste»©*3-tt* s i^±-rsc: 
ttfEtb^ftfco ^*ft*^«£*sa5©»* 

t> 2 £ ft 5 ft*© 2 fgfgJK h -f 4 Z £. #T- £ 

[0 2 0 9] £^ M^nS^teCWHSli, 
ttffl£*a®lfc£3 (0 2 6££tt3L 3 ©£-fl-) 

t5ctfe«Bsnit. ^©nft^As^D-rstoftt 

«!C S«Jt0!l b T »ifc{if SfctoT**5i:#x.e» 
ft So H®&©ifg*v ttfi3& 1 0~2 0 0mm, 1 0 

!S-tt*|qI±***ftiSl*»e>»* b^c i:#86Ig£ft 

fee 

[02103 jfc*, ±fBftS^aK»»^fffl^'»fc»tRt:tt^ 

*fflJ«ft&*Jfflb&fe©ftfflOSdfc#J?*UV\i JS— 

A^IS>um©|6Hffl^S:fWt--g)^fflT-$>Sfca6, 
Nb0 3 {CMgO* K-y-rSCi:#^h^So MgOSrh*- 

^-rft{i»fi©B^»«*^asi#-r§ - t^-r?* 4. * 

fc (»RC) MdftK-rrfttfs i/— «ffflWfcbTflMI 
[0211] 

^^S^gl^^^tiW^fts ^©i-S&JR^ftfflv^fcJfc 

**B^{3±ft{i s jasj&iSSfliiiasiinfjR^iKftarft 

[01] *^B^©^®SKgP©»3S*^©^JSr*«© 

[02] ^mn(D^msM^(omMi3mcom<Dmt:m 
«©»f e> ^-r 0x* 4 o 
[03] it^LmM^^wk^m^m^irm^ 

S o 

[0 4] 0 3 ©TfriSTfSJB Ufc**ftSaft*?fflWiS 

0T-$>4o 

[0 5] **W©^aS<l»*Sf^b**4?ErffiSS 
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[0 6] yvh y&w&uDmsmt. frmfcfe&mm 
[0 7] *ftw<vftte&£Wim?<Dm*m-rMmmx' 

& o 

[0 8] *^BJCD^«BStegBCDSiji*^O^J^*tg<D 
[0 9] *%l|§©4Hra^©9t&#i&©BiJ©0lft£ 

*g©$r [pi* e> ^-r 0t- & s . 
[010] *mmmM%%&&w.(Dm<D%mmx- 

3b 5 o 

[011] #&BJ§©#ty^Ty:/©}»$©#J£^-r 
0T*fe?>o 

[012] #&BJ3©#m&te^©*i^;#&©Sy©0!J£ 
^-f0T-&S„ 
[013] 0 1 2C^bfc#&£:fcW-£fflKff£#fn] 

[014] 01 2iZ7i%htz^mizm-f ?>mmm^ t^- 
[015] *^Bj©^steeB©M)t^^©s'j©^js 

[016] *^B^©^Stegp©Kii*^©S'J©^J* 
^^©BffH^rR]* ?>^-T0T-fe £ o 
[017] #^BJ5©#®Stegfl©sm;S&©SiJ©0!l£ 

s«©wfffl^[qj*e,^-r0T*$)2)o 
[018] *mm%fcmmm=?-(Dm<Dm*ni-tm 

[019] 018 \z^\stz%Mmm=?\z.&tt%m 

[020] ^B^©M«R^^SfflgiJ©^J©^ 

[021] &&<DfrmRmffl<DM&x&*m-rmmm 

[022] 02 1 fcTnLtzJsmiz&vzmmmmtft 
M%.fc<Dmz t © m<& % ^-T0t- a& -a o 
[023] 021 cij* b&^ffic*i«- £*»©*#?• 

[024] *^B^©^SfigP©»i3§*^©SiJ©^l5 
^-ffsttl0T*£3 o 

[02 5] 02 4^;:^L£;S^£^;::fctt■5m1ii^iB©«l?■ 
3«^-fH!fr®0T•;&S o 

[026] *^B^©^-tiSfigP©«3§7?^©SiJ©^JS: 

[027] **Bffl©#ttKlEffi©£l£2r&©3iJ©0!l& 

^f^S0(a)i:ifffi0(b),(c)T-feS, 
[028] *»W©»«SlBffl©«S*ifeffl8yo«ft 
^^^10(a)i:Sffffl0(b) ) (c)T-fe5o 

[029] s«©^is©*«aat^f-rs<ii§fc^ 

[03 0] >PII{|ttB©BffilllI;&fr©£;*£&K£«&B 
©^ 2 £ © Nffi £ ^-T 0 T- 3 o 



[03 1] *BB«i**Jffll/-C}Kl«$*xSd«ifi<E» 

©Btt ^F® 0T- S o 

[03 2] >Mgffi©0«ra«sffi©K££&©9iJ©0!* 
^-T^S0(a)i:Bf®0(b)T'fe5. 
[033] *%l!B©£tira«ffi©Mg£&©8iJ©0l& 

^1-0T*$>S. 

[034] *mm%&m.mkmi-<D%\(Dm*7ti-irm 

[03 5] *^©3fc^^g|^^©gij©^J^^-rf4 
^0(a)t»fS0(b)T-feS. 
[03 6] *%l|ll©a<ira£ffi©Kg£&©SiJ©0i& 

^-r£M(a)£, ^©*8tftfijfflb , rwa*n&3t* 

«^^©^J©Sff®0(b)T'ife 5. 
[03 7] **iffl©llJf«?Ofi»9ft^-J-Bfiaia-P» 
5. 

[03 8] ^wciaiiffjR^ftfflv^&yfifiJiBjaai** 
[039] *«s<Effl*»j«r s fctf)©->pf©aagh 

[04 0] d<SSft»ft»J«"r4fci&©— **©««i: 
«BIt4:ffltt«BI«ft^-i-Bfiiiiatf*i. 
[041] i S#«£<E**«a2rifefflSiJ© 

0T-$>£<, 

[042] 04 lC^bfc;£$£fcJ:t>«36Lfc#«K 

tegp^^-rKffB0T-fe So 

[04 3] »ffiS<E»SJKj«-rSfe«)©-»©«Sli: 

[044] *ftlill©a«£Kffi©«££&©SiJ©0!& 

^-T¥B0T'2&5o 

[04 5] H3 9C^bfc#atCJ:DBJ«bfc»a^ 

[046] ^*©^ffistegp©»ig^&^^-r^«0 

[047] ft*©^asiE»©»ji*tsft^-risi«ia 

[048] «e*©^asiEa5©»a*is*^"j-«BHffla 

[049] ^©jtesssaas^ft^tiBjsiaT?* 

[050] ft^CJtttSXftSR^S^-rWSBlTfe 
[^©BHB] 

1 aisimMiistg 

2 
3 

4 ^ISfia 

5 ^BSfegf5 

7 7-d ty&Wkffifr 

8 ^«^SS 
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i i mmmm 

1 z&s 1 2b. 1 2c ¥mmm 
1 4, i e mnm 

2 1 ijMgffcl^— tf 
2 3 ft3l?&l§& 

2 5 s^s^^a 

2 6 bf-A^^'J^^ 

2 8 % ; t4 7>>7 

2 9 7 s -f 

3 1 ttSMtttttil&K 

3 2 WJtti 

3 3 mzmm 

3 4 

4 1 ^si«^isg^a« 

4 2 ^*«ES 

4 3 #asS<KgfS 

116 aiffittfMgS^K 

117 WBMM 

1 1 8 mwwm 

1 2 0 ffiffitnSBfl- 

1 2 1 a s 12 1b $>mW.M 
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1 4 1 
1 4 5 
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1 6 2 
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1 6 7, 
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1 7 0 
17 2 
1 7 3, 
1 8 0 
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